A novel Gram-stain-positive, aerobic, rod-shaped bacterium, designated strain D94-1 T , was isolated from soil collected in Liancheng county, Fujian province, PR China. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain D94-1 T was a member of the genus 
The genus Nocardioides, with Nocardioides albus as the type species, was described by Prauser (1976) . Members of the genus Nocardioides are characterized chemotaxonomically by LL-diaminopimelic acid in the peptidoglycan, MK-8(H 4 ) as the major menaquinone and iso-C 16 : 0 as the major fatty acid (Minnikin et al., 1984; Prauser, 1976) . At the time of writing, there were 54 species of the genus Nocardioides with validly published names (http://www.bacterio.cict.fr/ n/nocardioides.html). Recently, during the course of isolation of cholesterol oxidase-producing strains from various soils, a Gram-stain-positive bacterium, designated D94-1 T , was isolated from a soil sample from Liancheng county in Fujian province, PR China, using the standard dilution plating technique. Isolation was achieved using a nutrient medium, composed of 1 % glycerol, 0.5 % corn steep liquor (Dezhou Fuyuan Biology Starch Co., Ltd, China) 0.1 % KH 2 PO 4 , 0.1 % NaNO 3 , 0.05 % MgSO 4 (pH 7.3) and solidified with 1.5 % agar incubated at 30 u C for 48 h. The isolate was routinely cultured on tryptic soy agar (TSA; Difco) at 28 u C and maintained as a glycerol suspension (15 %, v/v) at 280 u C.
Genomic DNA was extracted and purified by using a Wizard Genomic DNA purification kit (Promega). An almost-complete 16S rRNA gene sequence was amplified from strain D94-1 T with universal PCR primers, as described previously (Ma et al., 2007) , and the PCR products were sequenced. The 1487 bp sequence of strain D94-1 T was aligned with those of its most closely related species by using CLUSTAL_X (Thompson et al., 1997) . The 16S rRNA gene sequence similarity values were calculated by using a web-based tool (http://www.eztaxon-e. ezbiocloud.net/; Kim et al., 2012) . Phylogenetic trees ( Fig. 1 and Figs S1 and S2, available in IJSEM online) were constructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximumlikelihood (Tamura & Nei, 1993 ) methods using the software package MEGA version 5.0 (Tamura et al., 2011) . The topologies of the phylogenetic trees were evaluated by the bootstrap resampling method of Felsenstein (1985) with 1000 replicates. The highest 16S rRNA gene sequence similarities were to Nocardioides salarius DSM 18239 T , Nocardioides marinisabuli DSM 18965 T (Lee et al., 2007b) , Nocardioides basaltis KCTC 19365 T (Kim et al., 2009) and Nocardioides dokdonensis KCTC 19309 T (Park et al., 2008) (98.54 %, 98.30 %, 98.10 % and 97.76 %, respectively strains of other recognized members of the genus Nocardioides were below 97.0 %.
In view of the results of the 16S rRNA gene sequence analysis and the subsequent phylogenetic analysis, DNA-DNA hybridization between strain D94-1 T and the type strains of the four most closely related species of the genus Nocardioides needed to be performed to define strain D94-1 T as a novel species. DNA-DNA hybridization was determined using the initial renaturation-rate method (De Ley et al., 1970 pH range for growth (optimum) 6-9 (7) 6-10 (6-7) 5.1-12.1 (7.1-8.1) 5.5-8.0 (6-7) 5-10 ( 
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activities; temperature, pH and NaCl tolerance ranges for growth; carbohydrate assimilation tests and degradation tests, were determined as reported previously (Lee, 2007a) . Other physiological and biochemical properties were tested with Biolog GP2 MicroPlates, and API 50CH, API 20NE and API ZYM strips (bioMérieux) according to the manufacturers' instructions, using cells grown on TSA (Difco) for 3 days at 28 u C as the inoculum. The physiological and biochemical properties of strain D94-1 T are given in detail in the species description and Table 1 .
Biomass for chemotaxonomic characterization was obtained from 48 h cultures in exponential growth phase grown in TSB at 30 u C. To determine the cellular fatty acid composition, fatty acid methyl esters were prepared (Komagata & Suzuki, 1987) and analysed with a gas chromatograph (6869N; Agilent) and identified according to the instructions of the Microbial Identification System (MIDI, ACTINO) as described by Sasser (1990) . The cellwall peptidoglycan type of strain D94-1 T was determined by the identification service of the DSMZ (Braunschweig, Germany). Isoprenoid quinones were isolated according to the method of Minnikin et al. (1984) and were analysed using HPLC as described by Collins (1985) . Polar lipids were separated using 6.6 cm 2 TLC silica gel 60 F 254 plates (Merck) according to the method described by Minnikin et al. (1975) . Individual phospholipids were identified by using several spray reagents (Embley & Wait, 1994) and through co-migration with authentic standards (Sigma). The G+C content of the DNA was determined using the thermal denaturation method of Marmur & Doty (1962) .
The cellular fatty acid profile of strain D94-1 T contained straight-chain, branched, unsaturated and 10-methyl fatty acids, with iso-C 16 : 0 (29.15 %) and anteiso-C 17 : 0 (21.00 %) as the major components. Other fatty acids were C 16 : 0 (0.66 %), C 17 : 0 (1.08 %), iso-C 14 : 0 (1.79 %), iso-C 15 : 0 (7.53 %), iso-C 17 : 0 (5.85 %), iso-C 18 : 0 (1.47 %), iso-C 18 : 1 H (3.04 %), anteiso-C 15 : 0 (5.78 %), C 19 : 1 v9c (2.26 %), 10-methyl C 17 : 0 (4.73 %), C 18 : 1 v9c (3.65 %), 10-methyl iso-C 18 : 0 (1.55 %), 10-methyl C 18 : 0 (TBSA, tuberculostearic acid; 5.21 %) and iso-I-C 19 : 1 (1.62 %). LL-diaminopimelic acid was the diagnostic diamino acid of the cell-wall peptidoglycan of strain D94-1 T . The major menaquinone was MK-8 (H 4 ), which is typical for species of the genus Nocardioides. The phospholipids were phosphatidylglycerol, phosphatidylinositol, phosphatidylinositol mannoside, diphosphatidylglycerol and an unidentified amino lipid (Fig. S3) . The DNA G+C content of strain D94-1 T was 71.8 mol%.
On the basis of the morphological, chemotaxonomic and phylogenetic data, it is evident that strain D94-1 T belongs to the genus Nocardioides, but it can be clearly distinguished from its phylogenetic neighbours (Table 1 ) and other species of the genus Nocardioides by a broad set of phenotypic features. Therefore, the name Nocardioides lianchengensis sp. nov. is proposed for this novel species, with the type strain D94-1 T .
Description of Nocardioides lianchengensis sp. nov. Table 1 . The cell-wall peptidoglycan contains LL-diaminopimelic acid as the diagnostic diamino acid. The predominant menaquinone is MK-8(H 4 ). The phospholipids are phosphatidylglycerol, phosphatidylinositol, phosphatidylinositol mannoside, diphosphatidylglycerol and an unidentified amino lipid. The major cellular fatty acids are iso-C 16 : 0 and anteiso-C 17 : 0 .
The type strain, D94-1 T (5DSM 24663 T 5CGMCC 4.6858 T ), was isolated from a soil sample collected from Liancheng county in Fujian province, PR China. The DNA G+C content of the type strain is 71.8 mol%.
